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Abstract. This paper presents the theoretical foundations and some implementation 
details of a software product to assist the analysis of narrative in novels. The approach is 
based on the polyphonic model introduced by Mikhail Bakhtin for novels and extended by 
Tannen and Tradusan-Matu to model collaboration and inter-animation in conversations. 
On this basis we have developed a semi-automated analysis system based on natural 
language processing techniques. An exemplification is presented for the case of the novel 
"Master and Margarita" by Mikhail Bulgakov. 
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1. Introduction 


This paper presents the theoretical foundations and some implementation details 
of a software application to assist the analysis of literary narratives. It is based on 
the polyphonic perspective introduced by Mikhail Bakhtin for novels and _ its 
extentions of Deborah Tannen [1] and Stefan Trausan-Matu [2, 3] to model 
collaboration and inter-animation in conversations. It is considered that many 
"voices" are present in any verbal or textual communication, including both the 
voices of the effective participants, but also implicit *voices”, for example, the 
ideas discussed in the text. Based on this model and the associated analytical 
method [4, 5] an analysis system has been developed based on natural language 
processing techniques. It allows a user to identify the "voices" (in the extended 
sense) of narratives and the interactions between them. The system is presented 
and exemplified in the case of the novel "Master and Margarita" by Mikhail 
Bulgakov [6]. The paper continues with a presentation of the polyphonic model of 
discourse. In the third section the system for analyzing novels is presented. The 
fourth section contains the conclusions. 


2. The Polyphonic Model of Discourse 


By analyzing the works of the Russian writer Fyodor Dostoyevsky, Mikhail 
Bakhtin emphasized a new discourse approach in novels, which may be 
considered as an important cause of the remarkable distinctive value of the 
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celebrated Russian novelist. Bakhtin writes that one main feature of 
Dostoyevsky’s novels is their polyphonic weaving of discourse, in other words, 
the weaving of multiple perspectives (voices”, if we follow the polyphonic music 
analogy), each being a natural expression of the character’s well defined and 
autonomous conscience [7]. Thus, the novel no longer expresses the author’s own 
beliefs, being rather the result of the interplay of the characters’ ideas, beliefs and 
emotions. This usage of a plurality of voices, each retaining its individuality all 
through the novel is very similar, in Bakhtin’s perspective, to the counterpoint 
technique utilized in polyphonic musical compositions [3]. 


An associated feature to the polyphonic dimension is that a specific trait of 
Dostoyevsky’s novels is the existence of a real dialogue to which the author and 
the characters contribute with equal rights. There is no such thing as an all- 
knowing narrator - the puppeteer that is in control of the characters’ destiny. In 
fact, the polyphonic effect is achieved by means of passing the narrator role 
between different characters. And, furthermore, there is no single absolute truth to 
be revealed at the end of the story — each participant has his own private, 
subjective, truth. 


Coming back to the music analogy and according to Bakhtin’s ideas, the 
polyphonic model was extended to any kind of discourse [8]. Every discourse can 
be seen as a collaborative activity that involves more than one voice, that is, two 
or more simultaneous “lines” of independent “melody” that, despite keeping an 
overall sense of unity, can temporarily be in disharmony [3, 8]. 


The central concept in the polyphonic model is inter-animation. It defines the way 
different voices combine on the longitudinal and vertical axis [3]. When the voices 
collaborate or negotiate a certain situation’s resolution they are said to be in 
longitudinal inter-animation. This effect is most often achieved by means of 
repetition or elaboration. When the voices compete, dispute or reinforce a certain 
idea they are said to be in a state of vertical inter-animation which can tend either to 
unity, if the individual points of view are convergent, or difference, otherwise [3]. 


From the computational linguistics pomt of view, polyphony is a model for 
describing the structure of discourse. Rather than breaking down text to the 
sentence level, the polyphonic approach works with utterances and voices. An 
utterance can be anything from a single word to a whole paragraph or even a 
whole novel, as long as it conveys some sort of meaning and can be attributed to a 
voice. A voice can represent a certain character or even an individual idea and it is 
ultimately the central concept of the model [2-5, 8]. Throughout the discourse, 
voices come and go, mteract, give birth to new ones, evolve separately although 
constantly harmonizing with each other — they can be viewed as the driving force 
of the narratives. 


Computer-Based Polyphonic Analysis of Novels 59 


The polyphonic model has been applied successfully in the field of Computer 
Supported Collaborative Learning (CSCL) as a means of analyzing and assessing 
the activity in a collaborative chat-room - a medium for group learning or problem 
solving. In this scenario, peers debate, negotiate, dispute and elaborate a given 
topic having the ultimate goal of reaching a shared result. There are certain 
standard phases throughout this process: socialization (setting the common 
ground), problem understanding, exploration (peers discuss and negotiate 
different approaches) and, finally, result presentation [2-5]. 


Negotiation can work on two levels: one regarding the problem solving process 
and another regarding a common understanding of terms and their meanings. The 
latter precedes the former because in order for collaboration to arise all peers must 
have the same understanding of the terms that are going to be used. This is done 
explicitly, whenever confusion in semantics is noticed. On the other hand, this 
phenomenon might occur also implicitly: people usually have no problem in 
detecting the shift from the formal register to the satirical one, for example. 


Inter-animation events can be used as a metric for assessing the quality of a 
collaborative learning session. Using this model we can detect if an utterance is 
on-topic, if it conforms to the general flow of discourse, if it is an elaboration of a 
previously stated idea or if it is a proposal of a totally new one, being either in a 
relationship of unity or one of difference with the rest [4, 9]. 


By tracking these events a graphical representation of the collaborative session 
can be generated which can be used to easily identify key moments in the 
discussion. This is of particular interest to the tutors overseeing the students’ 
progress because it offers support for quick evaluation of their results [4, 9]. 


Although posing its difficulties, such as the need for spellchecking, co-reference 
resolution or adjacency pairs identification, the field of collaborative learning 
imposes a number of rules to the discourse structure that make its analysis a bit 
easier. First of all, the goal of such a discourse is very practical so convergence is 
usually sought after. Secondly, many of the topics that are going to be discussed 
are known beforehand. This means that analyzing chat logs is similar to 
conducting an experiment in a controlled environment: for example, in a debate- 
based collaboration process participants are each assigned a list of topics to 
defend and the measurement of their contribution is proportional to the number of 
utterances that involve said topics. 


The polyphonic perspective was first introduced, by Bakhtin, having in mind 
literary texts, so incorporating it im a computational linguistics approach for 
analyzing such works is not far-fetched. Such an approach can be built upon the 
existing body of research in the field but as a first step some of the fundamental 
differences between the nature of literary text and collaborative learning session 
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transcripts must be noted. First of all, literary texts have an aesthetic function, are 
works of creativity and very often convey moral values. Their discourse does not 
necessarily converge to an easily definable pomt and, as a consequence, it is 
harder to track. Secondly, language is used in different ways and on different 
levels: it might be used to simply describe or to convey a broader view, 
referencing social or cultural phenomena — contextual imformation that is 
sometimes vital for the understanding of the text. Words can be used both with 
their literal or figurative meanings and may be used as hints to a greater picture. 


3. Computer Supported Literary Text Analysis 


The fact that literary texts use human language at its fullest potential, making use of 
complex rhetorical structures and a multitude of stylistic devices like metaphors, 
personification or allegory — to name only a few — makes a fully automated 
Inguistic analysis practically (at least for the next years, in some opmions) 
impossible. In other words, the realistic goal, at the moment, is to design a tool to 
only assist and facilitate such an analysis. Using the polyphonic model as a 
framework for the text analysis, we can set the goal for our text analysis tool to be 
the discovery of central themes in a literary text (for example, a novel) and their 
interplay. This proves to be feasible because of the strong relationship between the 
concepts of voice, idea and theme. Still, user assistance will be needed in defining 
the literary themes but this step can also be semi-automated — we can guide our 
analysis by inspecting the most prominent semantic fields. 


3.1 The Proposed Approach 


In our approach, from the implementation point of view, the polyphonic discourse 
model was applied in the following manner: 


e Each paragraph is treated as an utterance, its emitter bemg either the 
narrator or one of the characters 

e A voice is a set of related terms — words that will most likely convey a 
certain meaning or theme. 


In order to structure the input text in this way, a list of the characters that take part 
in the literary discourse must be provided. This is a task that can be semi- 
automated by using a Named Entity Recognizer to gather a list of possible 
persons’ names and then letting the user define the characters by providing each 
aname and a list of aliases. 


The next step is utterance detection and emitter assignment. As stated before, we 
start from the assumption that, in general, a paragraph change either signals the 
shift form one topic to another or is used to emphasize a certain phrase. 
Furthermore, during a dialogue, each character’s reply is most of the time 
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contained in its own paragraph and there are ways to detect that the current 
paragraph is part of a dialogue — for example, it either starts with quotes or it has a 
special indentation. Using these assumptions we can assist the user in the 
utterance — emitter assignment task by parsing each paragraph and identifying cue 
phrases used by the narrator like “spoke”, “added”, “continued” and so on, using a 
predefined list. For example, let us examine the following paragraph from the 
novel The Master and Margarita by Mihail Bulgakov, Chapter 2 — “Pontius 
Pilate” (depicting the trial of Jesus of Nazareth) 


” 'People of all kinds are streaming into the city for the feast-day. Among 
them there are magicians, astrologers, seers and murderers,’ said the 
Procurator in a monotone. ' There are also liars. You, for instance, are a 
liar.’ " [6] 


We have prior knowledge that the noun ’procurator” refers to the character Pontius 
Pilate. We detect that it is the object of the cue-verb spoke” so, consequently, we 
can make the assumption that this utterance belongs to Pilate. If the user sees this as 
unfit, he can manually edit this utterance — emitter assignment. 


The last step is voice definition (we recall that, as mentioned above, we consider 
voices” in a generalized way). For this we compute the frequencies of all the 
words that appear in the text and provide the user with a list sorted in descending 
order. This list can queried for synonyms using the WordNet dictionary’s synset 
relationships. The user defines a voice by choosing a name and a set of associated 
terms. Using this information, individual occurrences are identified and a graph is 
plotted, showing utterances on the horizontal axis and emitters on the vertical 
axis. Using color codes, each voice is tracked through the discourse providing a 
visual representation for the inter-animation. 


3.2 Case Study — Mihail Bulgakow’s Master and Margarita 


We are going to present the results of an analysis made using our polyphonic 
analysis tool on the first chapter of the novel Master and Margarita by Russian 
writer Mihail Bulgakov, which is considered as one of the most important writings 
of the 20th century and a accute satire of the staliniste regime [6]. Written between 
1928 and 1940, unpublished until 1967, it tackles themes such as good and evil, 
love, cowardice and courage, atheism, and the moral state of the soviet society. Its 
narrative develops around two main themes: Woland’s (the devil’s personification) 
visit to Moscow and the story of Pontius Pilate and Yeshua (Jesus of Nazareth). 


Chapter one introduces the theme of atheism. It depicts the encounter of two 
friends, Mikhail Alexandrovich, alias Berlioz, editor of a local literary journal, 
and Ivan Nikolayevich Ponyrev, alias Homeless, a young poet, with a peculiar 
foreigner who introduces himself as a professor specialized in black magic. 
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The three of them get into a discussion about the existence of God, Berlioz and 
Ivan denying his existence while the professor is trying to prove them wrong. 


3.3 Performing the analysis 


When using the text analysis tool, the first step of the implemented application is 
loading the input text. We can either load a previously saved project (which is an 
XML file containing the meta-data generated as a result of the analysis) or a brand 
new plain text file. The supported encoding is UTF-8. 


The program’s user interface is depicted in Figure 1. Notice the yellow bar on the 
left. That area will be used for displaying the name of the emitter of the utterance 
starting at that point. The middle section displays the text and the right panel 
contains the controls for defining meta-data like characters and voices. 


us hand. His neaty shaven face was adomed with black horrimmed glasses ofa supematural size. The cer, a road-shouldered young man wih tusled reddish hair, his checkered cap cocked back on his head, was wearing a é 
cowboy shir, wnnided white trousers and black sneakers. EO ain 
} first was none other than Mikhail Alexandrovich Berlioz, editor of a fat literary journal and chairman of fie board of one of fie major Moscow literary associations, called Massolit for short and his young companion was the poet Wan 


ikolayevich Ponyrev, who wrote under the pseudonym of Homeless. 

Once in the shade ofthe barely greening lindens, the writers dashed first hing to 2 brightly painted stand with the sign: “Beer and Soff Drinks.” Ah, yes, note must be made of the first oddity of this dreadful May evening There was nota 
gle person to be seen. not only by the stand, but also along the whole walk parallel to Malaya Bronnaya Street At that hour when it seemed no longer possible to breathe, when the sun, having scorched Moscow, was collapsing in a dry} 
azé somewhere beyond Sadovoye Ring no one came under the lindens, no one sat on 2 bench, the walk was empty. 
Gwe us selver,” Berlioz asked. 

jefe is no selizer,” fhe woman in the stand said, and for some reason became offended. 


is there Deer?” Homeless inquired in a rasping voice. _ | Remove Character 
Character Aliases 
je soda produced an abundance of yellow foam, and fhe air began to smell of a barber-shop. Having finished drinking, the writers immediately started to hiccup, paid, and sat down on a bench face to the pond and back to Bronnaya. . 
iere the second oddity occurred. touching Berlioz alone. He suddenly stopped hiccupping, his heart gave a thump and dropped away somewhere for an instant then came back but with a blunt needle lodged in it 
Besides that Berlioz was gnpped by fear, groundless, yet so strong that he wanted to flee the Ponds at once without looking back Ly ‘Nias: = 


Berlioz looked around in anguish, not understanding what had frightened him. He paled, wiped his forehead with a handkerchief, thought: 
iat te matter with me? This has never happened before. My heatts acting up... 'm overworked... Maybe is fime to send it allo fhe devil and go to Kislovodsk..” 
here the sweltering ar hckened before him, and a ransparentcitzen ofthe strangest appearance wove himself out of A peaked jockey cap on his lie head, a shart checkered jacket also made of i. pais, 
A clizen seven feet tall, but narrow in the shoulders, unbelievably thin, and, kindly note, with a jeering physiognomy. 
life of Berfioz had taken such a course that he was unaccustomed to extraordinary phenomena Tuming paler still, he googled his eyes and thought in constemation: ES 
is cant bel.” Deere es 
But, alas, it was, and the long, see-through citizen was swaying defore him to the left and to the nght without touching the ground. —<$<$____— 
fere terror took such possession of Berlioz that he shut his eyes. When he opened them again, he saw that it was all over, the phantasm had dissolved, the checkered one had vanished, and with that the blunt needle had popped out of —<—<—<—$<$— ——— 
isheatt 
Pah, the devil” exclaimed fhe editor. "You know, Wan, I nearly had heat stroke just now! There was even something like a hallucination.” 
fe attempted to smile, but alarm stil jumped in his eyes and his hands trembled. However, he gradually calmed down, fanned himself with his handkerchief and. having said rather cheerfully: "Well, and so...” went on with the ‘Acboas 
interrupted by their soda-drinking. 
lis Conversation, as was leamed afterwards, was adout Jesus Christ ——— 
‘thing was that the editor had commissioned from the poet a long ané-religious poem for the nextissue of his journal. lvan Nikolaevich had written this poem, and in a very short ime, but unfortunately the editor was not at all safisfied Detect Utterances 
ith @. Homeless had portrayed the main character of his poem - thats, Jesus - in very dark colours, but nevertheless the whole poem. in fhe editor's opinion, had to be written over again. And so the editor was now giving the poet 
s ing ofa lecture on Jesus, with the aim of underscoring the poet's essential error. 
is hard to say what precisely had let nan Nikolaevich down - the descriptive powers of his talent or a total unfamiliarity with the question he was writing about- but his Jesus came out well, completely alive, the once-existing Jesus, —— 
though. tue, Jesus furnished with all negative features. \usGomnta Mion remoncies 2d 
low, Berlioz wanted to prove to the poet that the main thing was not how Jesus was, good or bad, but that this same Jesus, as a person, simply never existed in the world and ail the stories about him were mere fiction, the most ordinary —$—————— 
ology. 
‘must be noted that the editor was a weltread man and in his conversaBon very skilfully pointed to ancient historians -for instance, the famous Philo of Alexandria and the bniliantly educated Flavius Josephus - who never said a word - 
about the enstence of Jesus. Displaying 2 solid erudon, Miltall Aexandrovch also informed the poet, among other things, thatthe passage inthe fifeenth book of Tactus's famous Annals, the forfour chapter, where mention is Ree ore Ocrmeres, 
1ade of the execution of Jesus, was nothing but 2 later spurious interpotation. 
poet for whom everything the editor was telling him was new, listened attentively to Mikhail Alexandrovich, fixing his pert green eyes on him, and merely hiccupped from time to time, cursing the apricot soda under his breath. 
e's not a single Eastemn religion,” Berlioz was saying, “in which, as a rule, an immaculate virgin did not give birth to 2 god. Andin just the same way, without inventing anything new, the Christians created their Jesus, who in fact never = és — 
ved. Its on this that he main emphasis should be placed.” Display Voice Interanimabon — 
Beriioz’s high tenor rang out in the deserted walk, and as Mikhail Alexandrovich went deeper into the maze, which only a highly educated man can go into without risking a broken neck, the poet leamed more and more interesting and L 
sSeful things about the Eqypfian Osins, a Denevolent god and the son of Heaven and Earth, and about the Phoenician god Tammaz. and about Marduk, and even about a lesser known, terrible god. Vitziputzi, once greatly venerated by the 
ziecs in Mexico. And just at the moment when Mikhail Alexandrovich was telling the poet how fie Aztecs used to fashion figurines of Vitzi-puttii out of dough - the first man appeared in the walk. 
erwards, when, frankly speaking, twas already too late, various institutions presented reports desonbing this man. A comparison of them cannot but cause amazement Thus, the first of them said that the man was short had gold 
eth, and limped on his right leg. The second, that the man was enormously tall, had platinum crowns, and limped on his leftleg. The third laconically averred that the man had no distinguishing marks. t must be acowledged that none) 
ofthese reports is of any value. 
‘rst of all, fhe man described did not limp on any leg. and was neither short nor enormous, but simply tall. As for his tee, he had platinum crowns on the left side and gold on the right He was wearing an expensive grey su and 
imported shoes of a matching colour. His grey beret was cocked rakishly over one ear, under his arm he cartied a stick with a black knob shaped like a poodle's head. He looked to be a litle over forty. Mouth somehow twisted. 
‘ean-shaven. Dark-haired. Right eye black, left-for some reason - green. Dark eyebrows, but one higher than the other. In short, a foreigner. 
javing passed by the bench on which the editor and fie poet were placed the foreigner gave them a sidelong look, stopped, and suddenly sat down on fhe next bench, two steps away from the friends. 
"A German...” ought Berlioz. “An Englishman...” thought Homeless. 
jhe must be hot n those gloves.” 
id the foreigner gazed around atthe tal buildings that rectangularly framed the pond, making i obvious that he was seeing the place for the first ime and that interested him. He rested his glance on the upper floors, where the glass 
‘ever departing from Mikhail Alexandrovich, then shifted i lower down to where the windows were beginning to darken before evening. smiled condescendingly at something, narrowed 


cal 


Fig. 1. The program’s user interface. 
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The next step is the definition of the list of characters. This is done by using the 
controls from the right-side panel, more specifically in the “Characters” tab (see 


Figure 1). 


The procedure for adding new characters is the following: 


1. 


First we add the character by specifying his name — a name that from this 
point on will be used to identify it — this name will appear in the yellow 
bar on the left. It may not be its actual name because the character will 
later be detected using the list of aliases. Note the “Narrator?” checkbox. 
This is used to specify that that character is the narrator — which will be 
assigned for all the utterances that are not part of a dialogue. 


For all characters excepting the narrator we must define the list of aliases 
by which they are referred throughout the text. This is done using the 
controls found in lower part of the panel depicted in Figure 1. Notice that 
for the character Ivan the name “Ivan” is also present in the aliases list. 
This is because only the aliases are taken into account when detecting 
utterance emitters. 


After this step we can start the “Detect Utterances” procedure by clicking the 
corresponding button in the “Actions” panel from the lower right corner (see 
Figure 2). The result is depicted in Figure 3. Notice that the text is now displayed 
as a list of utterances with the emitters’ names shown on the yellow bar. 


Actions 


Detect Utterances 


Compute Word Frequencies 


Detect Voice Occurances 


Display Voice Interanimation 


Fig. 2. The actions panel. 
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imported shoes of a matching colour. His grey beret was cocked rakishly over one ear, under his arm he carried a stick with a black knob shaped like a poodle’'s head, He looked to be a little over forty. Mouth somehow twisted. 
lean-shaven. Dark-haired. Right eye black, left- for some reason - green. Dark eyebrows, but one higher than the other. In short, a foreigner. 
faving passed by the bench on which the editor and the poet were placed, the foreigner gave them a sidelong look, stopped, and suddenly sat down on the next bench, two steps away from the friends. 
‘A German..." thought Berlioz “An Englishman..." thought Homeless. 
My, he must be hotin those gloves.” 
d the foreigner gazed around at the tall buildings that rectangularly framed the pond, making it obvious that he was seeing the place for the first time and that it interested him. He rested his glance on the upper floors, where the glass 
azzlingly reflected the broken-up sun which was for ever departing from Mikhail Alexandrovich, then shifted it lower down to where the windows were beginning to darken before evening, smiled condescendingly at something, narrowed 
is eves, puthis hands on the knob and his chin on his hands. 
or instance, Ivan,” Berlioz was saying, ‘you portrayed the birth of Jesus, the son of God, very well and satirically, butthe gist of itis that a whole series of sons of God were born before Jesus, like, say, the Phoenician Adonis, the Phrygian 
is, the Persian Mithras. And, to putt briefly, not one of them was born or ever existed, Jesus included, and what's necessary is that, instead of portraying his birth or, suppose, the coming of the Magi, you portray the absurd rumours of 
heir coming, Otherwise it follows from your story that he really was bornl..” 
lere Homeless made an atlemptto stop his painful hiccupping by holding his breath, which caused him to hiccup more painfully and loudly, and at that same moment Berlioz interrupted his speech, because the foreigner suddenly got 
p and walked towards the writers. They looked at him in surprise. 
Excuse me, please," the approaching man began speaking, with a foreign accent but without distorting the words, ‘if, not being your acquaintance, | allow myself... but the subject of your learned conversation is so interesting that.” 
lere he politely took off his beret and the friends had nothing left but to stand up and make their bows. 
No, rather a Frenchman....” thought Berlioz. LJ 
‘4Pole?...." thought Homeless, 
\tmust be added that from his first words the foreigner made a repellent impression on the poet, but Berlioz rather liked him - thats, not liked but... how to putit... was interested, or whatever. 
May | sit down?” the foreigner asked politely, and the friends somehow involuntarily moved apart, the foreigner adroitly sat down between them and at once entered into the conversation: 
Unless | heard wrong, you were pleased to say that Jesus never existed?" the foreigner asked, turning his green left eye to Berlioz 
No, you did not hear wrong,” Berlioz replied courteously, thatis precisely what | was saying,” 
‘An, how interesting!” exclaimed the foreigner. 
hat the devil does he want?” thought Homeless, frowning. 
‘And you were agreeing with your interlocutor?” inquired the stranger, turing to Homeless on his right. 
‘Ahundred per cent!” confirmed the man, who was fond of whimsical and figurative expressions. 
‘Amazing! exclaimed the uninvited interlocutor and, casting a thievish glance around and muffling his low voice for some reason, he said: 
Forgive my importunity, but, as | understand, along with everything else, you also do not believe in God?" he made frightened eyes and added: 
| swear! wont tell anyone!” 
0, we dont believe in God," Berlioz replied, smiling slightly at the foreign tourist's fright, but we can speak of it quite freely." 
foreigner sat back on the bench and asked, even with a slight shriek of curiosity: 
ou are - atheists?!" 
es, we're atheists,” Berlioz smilingly replied, and Homeless thought, getting angry: “Latched on to us, the foreign goose!” 
‘Oh, how lovely!" the astonishing foreigner cried out and began swiveling his head, looking from one writer to the other. 
In our country atheism does not surprise anyone,” Berlioz said with diplomatic politeness. ‘The majority of our population consciously and long ago ceased believing in the fairytales about God.” 
ere the foreigner pulled the following stunt: he got up and shook the amazed editor's hand, accompanying it with these words: 
‘Allow me to thank you with all my heart!” 


For some very important information, which is of great interest to me as a traveler,’ the outlandish fellow explained, raising his finger significantly. 

e important information apparendy had indeed produced a strong impression on the traveler, because he passed his frightened glance over the buildings, as if afraid of seeing an atheist in every window. 

No, he’s not an Englishman..." thought Berlioz, and Homeless thought 
jere'd he pick up his Russian, that's the interesting thing!" and frowned again. 

But, allow me to ask you,” the foreign visitor spoke after some anxious reflection, ‘What, then, about the proofs of God's existence, of which, as is known, there are exactly five?” 

‘Alas! Berlioz said with regret. “Not one of these proofs is worth anything, and mankind shelved them long ago. You must agree that in the realm of reason there can be no proof of God's existence,” 

Bravo!” cried the foreigner. "Bravo! You have perfectly repeated restless old immanuel's thought in this regard. But here's the hitch: he roundly demolished all five proofs, and then, as if mocking himself, constructed a sixth of his own.” 

Kant's proof" the leamed editor objected with a subtle smile, “is equally unconvincing, Not for nothing did Schiller say that the Kantian reasoning on this question can satisfy only slaves and Strauss simply laughed at this proof." Berlioz 

poke, thinking all the while: “But, anyhow, who is he? And why dogs he speak Russian so well?” 


Fig. 3. The text divided at utterance level, annotated with emitter names. 


By clicking inside the text display area, the whole utterance is highlighted in 
yellow, as a visual hint to help see the corresponding label from the bar on the 
lefi. 


The next step is generating the list of words contained in the document. This is 
done by clicking the “Compute Word Frequencies” (see Figure 2). The result can 
be seen in the “Voices” tab of the upper right panel (see Figure 4). The list 
displays all the words found in the text in descending order of their frequencies 
and can be queried for synonyms. 
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‘ Characters | Voices 


Term Assignments 


Jesus | 


Jesus [15] 
Christ [1] 


Fig. 4. The voices tab. 


Forgive my importunity, but, as | understand, along with everything else, you also do not Belivelin SG?" he made frightened eyes and added: 

| swear! wonttell anyone!” 

No, we dont Blievain God Berlioz replied, smiling slightly at the foreign tourists fright, but we can speak of it quite freely.” 

he foreigner sat back on the bench and asked, even with a slight shriek of curiosity: 

ou are - di 

es, we're "Berlioz smilingly replied, and Homeless thought, getting angry: "Latched on to us, the foreign goose!” 

Oh, how lovely!" the astonishing foreigner cried out and began swiveling his head, looking from one writer to the other. 

In our country Bia does not surprise anyone,” Berlioz said with diplomatic politeness. The majority of our population consciously and long ago ceased believing in the fairytales about Bod 
ere the foreigner pulled the following stunt: he got up and shook the amazed editors hand, accompanying it with these words: 

‘Allow me to thank you with all my heart!” 


Fig. 5. Highlighted voice occurrences. 


After computing the list of words we proceed to defining the desired voices. This 
is done using the controls ftom the “Voices” tab. To define a voice we must first 
choose a name and a color. After that we must assign some terms to it. For 
example, as show in Figure 4, if we want to capture the concept of divinity, we 
define a voice named God, pick a color for it and then assign terms to it by 
querying the list of words, selecting the appropriate ones and shuttling them to the 
list on the right side. 
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After finishing definmg the voices we proceed to detecting their occurrences in 
the text. This ts done by clicking the “Detect Voice Occurrences” button. As a 
result, each occurrence of a term assigned to a voice will be highlighted in the 
text, as shown in Figure 5. 


So far, by inspecting the list of most frequent words we came across terms like 
god, belief, atheism and proof. We divided these into three voices: God, Belief and 
Atheism. The last step is to generate the inter-animation graph. This is done by 
clicking the “Display Voice Interanimation” button. For our text and the selected 
meta-data we obtain the inter-animation graph shown in Figure 6. 


Figure 6 shows two very important visual cues: 


e The beginning of the text has a fairly uniform structure — the theme of 
god’s existence is disputed between Berlioz and Ivan. 


e A change in structure occurs when the voice representing “atheism” first 


appears. 
e A high level of inter-animation is detectable denoting a moment of tension 
in the dialogue. 
Berlioz 
ry k f 
| 
Wan \ 
apn oee 
SA 
— 
Woland ‘ fs \ 


Narrator \ 


God Biieient) Belief 


Fig. 6. The inter-animation graph. 


The visual cue for the high density of voices’ occurrences in a compact portion of 
text helps us discover the voices’ inter-animation: 
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e Vertical 
o Unity: Berlioz and Ivan both admit that they are atheists 
o Difference: Berlioz and Ivan contradict Woland on the issue of 
God’s existence. 
e Longitudinal 
o Ivan backs up Berlioz’ views about God’s existence. 


4. Conclusions 


The polyphonic linguistic analysis tool can assist its user in structuring the text 
and providing it with a visual representation for its dynamics. It can draw the 
user’s attention towards important aspects of the text using the degree voice iter- 
animation as a metric. 


The actual computational linguistics technology state of the art most certainly 
cannot substitute a human expert. The presented system is designed to be used by 
a person who has some knowledge about the input text. It cannot tackle linguistic 
phenomena like polysemy or other stylistic devices like metaphors or speech 
register shifts. 
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